Individual molecular species of phosphatidylcholine and phosphatidylethanolamine in myelin turn over at different rates.
Phosphatidylcholine (PC) and phosphatidylethanolamine (PE) of the myelin membrane exhibit heterogeneity with respect to metabolic turnover rate (Miller, S. L., Benjamins, J. A., and Morell, P. (1977) J. Biol. Chem. 252, 4025-4037). To test the hypothesis that this is due to differential turnover of individual molecular species (which differ in acyl chain composition), we have examined the relative turnover of individual molecular species of myelin PC and PE. Phospholipids were labeled by injection of [2-3H]glycerol into the brains of young rats. Myelin was isolated at 1, 15, and 30 days post-injection, lipids were extracted, and phospholipid classes were separated by thin-layer chromatography. The PC and PE fractions were hydrolyzed with phospholipase C, and the resulting diacylglycerols were dinitrobenzoylated and fractionated by reverse-phase high performance liquid chromatography. The distribution of radioactivity among individual molecular species was determined. The labeled molecular species of myelin PC were 16:0-16:0, 16:0-18:0, 16:0-18:1, and 18:0-18:1, with most of the label present in 16:0-18:1 and 18:0-18:1. Changes in distribution of label with time after injection indicated that 16:0-18:1 turned over more rapidly than 18:0-18:1. The labeled molecular species of myelin PE were 18:0-20:4, 18:1-18:1, 16:0-18:1, 18:0-18:2, and 18:0-18:1. As with myelin PC, 16:0-18:1 (and 18:1-18:1) turned over more rapidly than 18:0-18:1. The relative turnover of individual molecular species of PC in the microsomal fraction from forebrain was also examined. The molecular species profile was different from myelin PC, but again, 16:0-18:1 turned over more rapidly than the other molecular species. Thus, within the same membrane, individual molecular species of a phospholipid class are metabolized at different rates. Comparison of our results with previous studies of turnover of molecular classes of phospholipids indicates that in addition to polar head group composition (Miller et al., 1977), fatty acid composition is very important in determining the metabolic fate of a phospholipid.